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Project Overview

d Funding (DOE $2,857,896 and Cost Share $975,484)
d Overall Project: 7/1/2019 0 6/30/2024

0 Project manager: Krista Hill

0 Overall Project Objectives

U Rationally develop solubility  -selective mixed matrix materials
comprising polar rubbery polymers and metal organic polyhedra
(MOPs);

U Develop thin film composite n membranes achieving high CO ,
permeance (3000 GPU) and high CO ,/N , selectivity (50);

U Demonstrate separation performance and stability with raw flue
gas at NCCC; and

U Perform techno -economic analysis  on the membrane
processes.



BPs and Team Members

BP 1: Rationally design and prepare
freestanding mixed matrix films with
CO, permeability of 1000 Barrer and
CO,/N , selectivity of 75 and CO ,/O ,
selectivity of 25 (7/19 - 6/21)

BP 2: Prepare and optimize thin film
mixed matrix composite membranes
with CO , permeance of 3000 GPU and
CO,/N , selectivity of 50 and CO ,/O ,
selectivity of 20 (7/21 - 6/23)

BP 3: Prepare bench -scale spiral -would
membrane modules and perform field
tests with real flue gas at NCCC,; and
complete the techno -economic
analysis (7/23 - 6/24)
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Promise of Membranes for
Postcombustion Carbon Capture
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State -of -the -Art Polymers for
CO,/N , Separation
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Our Approach: Sorption -Enhanced
MMMSs
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A CO,-philic rubbery polyethers
A Porous metal organic polyhedra (MOPS)




Design and Prepare Functional

Polyethers
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Functional Polyethers with Different
Oxygen Contents and Chain End Groups
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Metal -Organic Polyhedra (MOPSs)
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